Sexual dimorphism
of external lacrymal glands (the glands of Loewenthal) of rats has been described by several authors1~5). Yamada, one of the authors, reported that sex hormones and their unbalances affected apparently the functional state of the glands of rats but they could not induce the prominent proliferation of them, and that a prolonged stimulation with androgens induced a specific histological alteration in the glands. Recently, Quintarelli et al. 6 ) have studied the effects of testosterone propionate upon the exlacrymal glands of young mice. Now to be described on the exlacrymal glands of rodents, sex difference in the functional state was detected histochemically, and excess amounts of androgens caused some specific structure, eosinophilic materials in which were histochemically observed.
MATERIALS and METHODS
Both 28 mature albino rats of Sprague-Dawley strain and 15 two month-old mice of A/jax strain were used. They were home-grown, kept in air-conditioning room, and fed a commercial ration. Tap water is given ad libitum. Both 6 male and 6 female rats were sacrificed for the controls. terminal portions underwent a polymorphism acompanied by an over-all increas in size.
Basophilia in the cytoplasms of the terminal portions was particularly strong in perinuclear areas while more peripheral cytoplasmic zones were lightly stained, almost colorless. Many vacuoles began to appear in the polyhedral cytoplasms of acinar cells of the glands, which finally changed to a follicular structure with a relative large lumen and with a thin layer of the acinar cells. The stronger activities of enzymes were found only in the peripheric cytoplasmic zones (near the free surface) of the glandular cells in the androgenized rodents. In the androgenized mice, many ovoid vacuoles appeared in the hyperplastic glands histologically as well as the hyperplastic glands of rats, but a follicular structure was very rare. In the androgenized rats , however, a follicular type was not rare, and it was interesting that such follicular type was usualy found only in the atrophic glands of androgenized males. Some follicular type had pyknotic nuclei, eosinophilic narrower cytoplasms and strongly eosinophilic materials in the cavity. The same materials were found in the inter-and intra-lobular ducts.
The periodic acid-Schiff reaction was sometimes demonstrated in the cytoplasmic vacuoles and it was always exceedingly intence in the eosinophilic materials.
When the histochemical test for the detection of acidic radicals , e. g. the stain method with alcian blue or with toluidine blue, was utilized a negative reaction was reported in both the eosinophilc materials and the cytoplasmic vacuoles . of females was heavier than that of males, and that hypophysectomy was followed by an atrophy of the glands. But, male rats in her experiments had heavier exlacrymal glands in absolute number than the females. It was considerable that the body weight of her male rats was too heavy to correct the relative weight of the gland. In nuclei of acinar cells of the exlacrymal glands of rats, specific stimulation with androgens was reported by Italian authors2). Recently, Yamada5) has studied on sex difference of the exlacrymal glands of rats.
Her experimental results indicated that the sex difference exhibited prominently in the functional state, and that hyperfunctional state seemed to be followed only by slight hypertrophic findings. She has also described a follicular structure of the exiacrymal glands of rats receiced with a prolonged administration of androgen, and speculated that this type would be an exhaustive appearance, which was a final demonstration of the oversecretion of meso- In our experimental results, sexual dimorphism of the exlarcrymal glands of rodents was not distinct either on naked eyes or histologically. But, it became to be more apparent by means of the histochemical techiniques and was proved more prominently on the mouse than on the rat. It has been suggested that androgen would cause a hyperactive and hyperplastic state of the gland. Actually, moderate stimulation of androgen to mice was followed by distinct hypertrophic and hyperfunctional findings.
Excess of androgenic stimulation, however, did induce an atrophic and a follicular structure in the exlacrymal gland of rats. According to our histochemical observations, neutral mucopolysaccharide or mucoprotein was proved intensely in the cavity of the follicular type. Vacuolization of acinar cells has been reported in the protein-secreting glands like the parotid of old rodents and old doge). The formation of vacuoles in the gland parenchyma was explained on the basis of functional modifications due to aging.
Therefore, tissues which physiologically are protein-secreting would modify their activity in senescence and apparently begin to synthesize glycoprotein material.
Histochemical findings on the follicular structure suggested that this structure was involution type of the acinar cells due to the overwork followed by overstimulation of male sex hormone. Male sex hormone would be a main inducer of sexual dimorphism of the exlacrymal glands as well as the submaxillary gland and induce the male 
